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Challenges to Integrated ResourcesAfplications

x Database silos

x Missing information

x Varying quality

x Hard to Iintegrate data

x Hard to integrate models

x NO common framework

x Lack of standards

x Lack of validation

x Complex subject

x Application difficult

x Lack of transparency

x Interdisciplinary
collaboration
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OpenTox Is an Integrating Framework

w Resources & Data (Linked)
wIn silicomodels

w Validation & Reporting

w Interpretation aids

Framework

w ToxicologBiolog Chem- ists
w Computational Scientists

w Interfaces for new analysis,
development & integration

Diverse Access

w Promote Standards
w Core Open Source Components

w Support Ontologies & Integratiof
of Multiple Resources

Interoperability




OpenToxcommitted to creating a Semantic Web for Predictive Toxicologyth

its API 1.1 development in 2009

Linked Data is a term used to describe the exposing, sharing, and
connecting of data on the Semantic Web using:

URIsa generic means to identify entities in the world

HTTP a simple yet universal mechanism for retrieving resources

RDFa generic graph-based data model with which to structure and link data

Linked Data needs:

1. Provision of aJRIthat describes a Data Resource

2. Use ofHTTRo retrieve useful data from th&RI

3. A Data Format described with standardised semantics (
relationships are enabled) e.gDF

4. Data should provide links to other Data (througRI9

Linked Data approach can also be applied to other
resource types e.g., for algorithms or models as
done inOpenToX Linked Resourcepproach
enables Knowledge Creation, Combination and
Analysis

DBpedia = Linked Data
approach applied to Wikipedia



The OpenTox Framework (reported 2010)

Collaborative development of predictive toxicology applications
Journal ofCheminformatic2010, 2:7 doi:10.1186/1758946-2-7

Barry Hardy, Nicki DouglashristophHelmg MichaRautenberg
NinaJeliazkovaVedrinJeliazkoylvelinaNikolovga RomualdaBenignj
OlgaTcheremenskai&tefan Kramer, Tobi&irschick Fabian Buchwald,
JoergWicker, Andrea&arwath Martin Gutlein AndreasMaunz
HaralambosSarimveisGeorgidvielagrakj AntreasAfantitis, PantelisSopasakisDavid
Gallagher, ViladimiPoroikoy DmitryFilimonoy AlexeyZakharoy

AlexeylLagunin TatyanaGloriozova SergeyNovikoy NataliaSkvortsovaDmitry
Druzhilovsky SunilChawla Indira Ghosh SurajitRay, Hitesh Patel and Sylvia Escher

Open Access publication available at
www.jcheminf.com/content/2/1/7



http://www.jcheminf.com/content/2/1/7

A Toxicology Ontology Roadmar

A See perspectives and roadmap published in A Toxicology Ontology

& ek RoadmapALTEX 29(2), 12937 and Toxicology Ontology

Al TEVW Perspectived 39- 156 (2012)

* A Available online in Open Access mode fromw.altex.ch

; A Barry Hardy (Douglas Connect abdenTo), GordanaApic
(Cambridge Cell Networks), Philliarthew(Unilever), Dominic Clark
(EMBLEBI), David Cook (AstraZeneca), lan Dix (AstraZeneca &
Pistoia Alliance), Sylvia Eschierainhofernstitute for Toxicology &
Experimental Medicine), Janna Hastings (E#BL), David J. Heard
(Novartis), Ninaeliazkovdldeaconsul}, Philip Judson (Lhasa Ltd.),
SherriMatis-Mitchell (AstraZenecaPraganaMitic (Cambridge Cell
Networks), Glenn MyattLieadscopg Imran Shah (US EPA), Ola
Spjuth(University of Uppsala), OlJaheremenskaiéstituto
Superioredi Sanitg, Lucaloldo(MerckKGaA, David Watson (Lhasa
Ltd.), Andrew White (Unileverf;hihaeYang (Altamira)
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ToxCreate (Q)SAR Model Building application

¥} ToxCreate - Mozilla Firefox

Datei Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe

i;v c % (R I'It|http:,l',l'www.toxcreate.org,l'create T I-"leoogIe ,_
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Create and evaluate models to predict toxicity

ToxCreate

This service creates

User: guest
» lazar classification models and
» lazar regression models
from your uploaded datasets. Further modelling algorithrms will be added in future versions.
Flease read the instructions for creating training datasets before submitting.

Select training data in Excel or CSY format:
IEIIvergleiu:h‘-,tmp\hamster_carc:inugenic:ity.c:sv Durc:hsuu:hen...l

Create model | Cancel

You are currently logged in as guest and your models can be modified or deleted by other guests. Please log in
with your OpenTox account to control your model permissions.

@ in silico toxicology 2009-2010, powered by OpenTox




ToxCreate (Q)SAR Model Results

¥) TonCreate - Mozilla Firefox =10l x|

Datei  Bearbeiten  Ansicht  Chronik  Lesezeichen  Extras  Hilfe
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Create and evaluate models to predict toxicity

ToxCreate

User: guest

Get an overview about ToxCreate models. Parts of this page are refreshed every 5 seconds
to update the model status.

Hamster Carcinogenicity (cai)

Status: Completed(delete)

Training compounds: 85

Algorithm: lazar

Type: classification

Descriptors: Fminer backbone refinement classes
Training dataset: Excel sheet , YAML (experts)
Feature dataset: Excel sheet , YAML (experts)

Model: OMRF Editor, YAML (experts, models cannot be
represented n Excel)

Validation:

Detailed report: show

Number of predictions: [Sle]

Correct predictions: 82.68 %

Weighted area under ROC: 0,935

Specificity: 0.143

Sensitivity: 0.865

Confusion Matrix: Meemured

active inactive

. active 32 5
Predicted :
inactive 7 25

© in silico toxicology 2009-2010, powered by OpenTox =




OECD Principle OpenTox addresz;s Validation Principle

Defined Endpoint providing a unified source of well defined and documente
toxicity data witha common vocabulary

Unambiguous providing transparent access to well documented models
Algorithm and algorithms as well as to the source code

IS TalTeWaNe]olllor=1e]I1YAN iNtegrating tools for the determination of applicability
Domain domains during the validation of prediction models

Goodnessof-fit, providing scientifically sound validation routines for the
robustness and determination of errorsand confidences
predictivity

Mechanistic integrating tools for the inference, correlation or predictior
interpretation of toxicological mechanisnand the recording of opinions
(if possible) and analysis in reports



Integrating public and confidential data

Visual Paradigm for UML Community Edition [not for commercial wse)

Chemistry Lab Staff
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0 Pe nTox Policy for the resource http:/fmyserver.comfresource/2435 allow
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OpenTox developers

The creatorfowner of the resource
allaw might be allowed to apply any HTTP

I I I regquest.

allow

OpenTox developers .
are not allowed to modify
(PUT) the resource Helen George Toto

Use Open Standards on Resources but with extensive Authorisation and Authentication
facilities accompanied by confidential data policies. e.g. Validation against
Confidential Data Case implemented by OpenTox Spring 2011



BioclipseVisualisation Workbench OpenTox
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Bioclipse-OpenTox Integration i See Application example in Chapter in Open Source Software in Life Science
Research: Practical Solutions to Common Challenges in the Pharmaceutical Industry and Beyond

(Woodhead Publishing Series in Biomedicine) edited by Lee Harland and Mark Forster (30 Oct 2012)
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The Building Blocks of SEU

www.seurat-1.eu
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